Through the 1930s and 1940s these reports became more frequent, and by the 1980s the Coyote was firmly established and widespread throughout the Northeast (Parker 1995) . Several explanations may explain this broad and rapid range extension. Gray Wolf (C. lupus) extirpation throughout most of eastern North America in the 19 th century is thought to have created an empty ecological niche ripe for exploitation (Parker 1995; Peterson 1996; Gompper 2002b) . Extensive modification of the landscape through deforestation and agricultural development may also have facilitated range expansion (Lariviêre and Crête 1992; Parker 1995) .
Importation and release of Coyotes into areas where they were previously nonexistent may also have aided their establishment in some regions (Parker 1995) . Finally, some argue that Coyotes were always present in the Northeast, albeit in low numbers (Tullar 1992) .
Current maps depicting Coyote range expansion (e.g. Parker 1995) are ideal for visualizing continental-scale range expansion, but a finer scale resolution may assist in comparing the explanations for the current existence of Coyotes in the Northeast, and provide insights into the proximate mechanisms by which Coyote populations expanded across the northeastern landscape. That is, how did these animals move through and establish themselves in the Northeast in such a relatively short period? Here we create a detailed (county-level) map of Coyote range expansion in the State of New York, and examine potential causes and mechanisms of this expansion.
Methods
To establish the Coyote colonization pattern and direction of their range extension in New York on a spatial and temporal scale, first occurrence reports and documented sightings of Coyotes were collected dating back to circa 1900. Because Coyotes were rare and undesirable newcomers in the region in the early 20 th century, we believe these reports accuratly depict both (n = 38 individuals who were active with Coyoterelated issues during the early stages of Coyote colonization) were conducted, with current and retired state biologists, wildlife technicians, university researchers, game wardens, professional trappers, hunters, taxidermists, fur buyers, and sheep farmers throughout eastern New York State (Fener 2001) .
From this data set a series of geographic information system data layers were created using ArcView/GIS mapping software (Environmental Systems Research Institute, Redlands, CA). Coyote reports were aggregated by county and by decade over the last 100 years, and then attributed to the county polygons in the GIS.
Results and Discussion
Coyotes became established in northern New York in the early 1940s ( Figure 1 ). Prior to that there were occasional reports of Coyotes in the region; the earliest report is of a single individual from Franklin County in 1925 (Severinghaus 1974 ). In the early-mid 1930s Coyotes are again reported from Franklin County as well as neighboring Clinton County to the east. It is unclear, however, if these pre-1940s reports are valid (see below). Nonetheless, following the initial entry into New York from Québec or Ontario over the St. Lawrence River, Coyotes extended their range east into Vermont, and southwest along the St. Lawrence River towards Lake Ontario. This expansion occurred primarily along the periphery of Adirondack State Park, and in the early 1940s there was reportedly also a Coyote-domestic dog ("coydog") hybrid zone along the northwestern periphery of the Adirondacks (Fener 2001 ; see also Severinghaus 1974) (Figure 1 (Figure 1 ). These two colonizing fronts met, such that by the 1980s all of western New York was occupied by Coyotes. Our results support the premise that Coyotes colonized New York through a range expansion from outside the region, and not via expansion of a low-density population already existing in the state (Tullar 1992) . Indeed, Parker's (1995; pages 23-24) (Figure 1 ). Similar patterns have been observed in the southeastern United States, where some releases may have resulted in the establishment of isolated, local populations, but many other releases did not (Hill et al. 1987) .
Two additional releases in northern New York deserve special attention because of their temporal and spatial proximity to the expanding Coyote front of the 1940s. These releases occurred in Franklin (1934) and Jefferson (1941) (Post 1975; Samson and Crête 1997; Tremblay et al 1998; Crête et al. 2001) . The pattern of range expansion in and around the Adirondacks of Northern New York suggests that Coyotes first expanded in agricultural areas followed by entry into more heavily forested regions Fener (2001) proposed that it was not the availability of open habitat per se that facilitated rapid expansion of Coyotes in New York, but rather the increase in abandoned farmlands which were in early successional stages of forest reestablishment when Coyotes entered the region. From 1920 to 1950, upwards of 2 million hectares of farmland were abandoned in New York. Farmland loss continues to the present, such that over the past century approximately 3 million hectares have been abandoned and left to regenerate naturally or been acquired and replanted by state reforestation programs (Alerich and Drake 1995; Stanton and Bills 1996) . These habitats likely contain high densities of prey species for Coyotes. Thus the rapid expansion of Coyotes through New York may have been aided by entry into the region during a period when abandoned farmlands and early successional stages of forest were dominant landscape components.
